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COMPLETE SPECIFICATION 

Improvements in and relating to Dyestuflf Preparations, and the Dyeing 
of Cellulosic Materials such as Paper,, therewith. 



We, The Geigy Company Limited, a 
British. Company, of National Buildings, 
Parsonage, Manchester, in the County of 
Lancaster, and William Carr, a, British 
5. Subject, of 3, Berkeley Avenue, Victoria 
Park, Manchester, in the County ^ of 
Lancaster, do hereby declare the invention, 
for which we pray that a patent may be 
gi'anted to us, and the method by which it 

10 is to be performed, to be particularly de- 
scribed in and by the following statement : 
This invention rdates to improvements 
in dyestuff preparations and in the process 
- of - dyeing cellulosic material, including 

15 non-woven cellulosic sheet material such as 
paper. , 

The dyeing of paper involves certam 
difficulties in producing colourations of 
sufficient strength, brightness and fastness 

20 to light. Since non-woven cellulosic sheet 
material, such as paper, has to be dyed 
in the pulp form the application of dye- 
stuffs is often somewhat difficult. 

It has been known for many years to 

25 make lakes from basic dyes and heteropoly 
acids; These are the so-called Fanal pig- 
ments and are made by reacting basic dyes 
with salts of heteropoly acids in aqueous 
media so that the lakes are precipitated 

30 and it has been proposed to carry out this 
reaction with the components in a damp or 
moist condition and in presence of a dis- 
persing agent and an inert diluent, the pro- 
duct being afterwards dried. 

35 According to one feature of the present 
invention there is provided a dyestuff pre- 
paration comprising a dry powdered mix- 
ture of a basic dye, a heteropoly acid 
known to be capable of forming a lake with 

40 a basic dye and a dispersing agent, pre- 
ferably an anionic dispersing agent such 
as a sulphonate. Suitable dispersing agents 
are, for instance, sodium lignin sulphonate 
and the sodium salt of a condensation pro- 

45 duet of naththalene sulphonic acid and 
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formaldehyde. With the acid of such dry, 
powdered dyestuff preparations, we are 
able tp obtain level dyeings on ceUulosic 
materials of good fastness to light by 
applying to the material the product so 
obtained by dispersion of the dyestu^ pre- 
paration in an aqueous medium such as 
water the resulting dispersion being very 
effective for the dyeing of celLulosie 
materials. 55 

The feature which distinguishes the pre- 
sent invention from the prior proposals is 
that the basic dye, heteropoly acid and 
dispersing agent are mixed together in. a 
ivy, powdered form. The ingredients of 60 
this mixture are all soluble in water but 
when the mixture is mixed with water they 
immediately produce an insoluble product. 
It would not have been expected that the 
laking process would proceed so quickly 65 
and without heating. The dry mixtures 
of water-soluble ingredients give, when 
added to water or other aqueous media, 
very fine dispersions which are very stable 
and persist in most cases for several days. 70 
If they do settle out, the sediment is soft 
and bulky and readily re-disperses. 

The preferred dispersing agent is 
" Belloid » T.D. 

" Belloid " is a Eegistered Trade Mark 75 
and " Belloid " T.D. is a dispersing agent 
which is a sodium salt of a condensation 
product of naphthalene sulphonic acid and 
formaldehyde, which is readily obtainable. 
The invention is not limited to the use of 80 
this dispersing agent. 

The preferred heteropoly acids employed 
in the present invention are those consist- 
ing of a phosphomolybdic acid, a phospho- 
tungstic acid or a phospho-molybdotungstie 85 
acid or such an acid in which all or part 
of the phosphorus, molybdenum or tung- 
sten is replaced by vanadium or selenium. 
These complex acids are well known, ajid 
are used in the manufacture of pigments 90 , 
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from basic dyestujBfe. They axe generally 
formed by the acidification of mixed solu- 
tions of salts of the respective acids. In 
this specification and the appended claims 
5 the term " heteropoly acid " includes the 
so-caUed reduction products (see Specifica- 
tion No, 313,209). 

According to another feature of the in- 
vention, there is provided a process for 

10 dyeing ceUulosie materials by applying to 
them the product obtained by dispersing 
the dyestuff preparation defined above in 
an aqueous medium such as water. A 
preferred method of dispersing such dye- 

15 stuff preparation is to form it into a paste 
with a small amount of cold water and then 
to add hot water, subsequently bringing 
the mixture to the boiL 
The process of the invention is particu- 

aolarly applicable to the dyeing of non- 
woven ceUulosic sheet materi^ such as 
paper in tiie course of its manufacture. 

According to a further feature; of the 
present invention, therefore, the process of 

25 dyeing of ceHulosic . non-woven sheet 
material such as paper comprises adding 
to the pulp, before the addition of sizing 
agentSj the product obtained by dispersing 
the dyestu:6£ preparation defined above in 

80 an aqueous medium such as water. 

According to yet another feature of the 
invention, the process of dyeing of cellu- 
losic material such as paper or textiles com- 
prises padding the material through the 

36 product obtained , by dispersing the dye- 
stuff preparation defined above together 
with a water-soluble binding or stifEening 
agent such as water-soluble gum or starch 
in an aqueous medium such as water, and 

40 subsequently drying the resulting padded 
material,, for example, by passmg it over 
a steam heated cylinder. 

According to a stiH further feature of 
the invention the process of coating non- 
45 woven, cellulosie materials such as paper 
comprises topersing the dyestulE prepara- 
tion defined above in an aqueous medium 
such as water, mixing the dispersion with 
suitabler binders in . the necessary propor- 

50 tions to give a correct coating consistency, 
applying the mixture to- paper as a coating 
and then allowing the paper to dry. 
By dyeing -cellulosie materials with dye- 
_ stuEs feom such dyestuff preparations, the 

55 brightness and strength of the dyestuff are 
substantially • unimpaired, whereas their 
light-fastness is considerably increased: 

The dyestuff preparation may contain 
mx)re than one basic dye and more lOian 

60 one complex acid, but as wiE be seen it 
contains essentially three components — 
firstly, the dyestuff component, secondly, 
the complex: add component and thifSly, 
the dispeisizig agent component. All of 

65 these components are obtainable in ^ the 



form of fine dry free-flowing powders so 
that the preparation can be made by simply 
dry mixing the powders to give a uniform 
mixture. If any of the components is^ in 
a lumpy form, dry grinding and mixing 70 
of the components is required^ to give a 
uniform free-flowing powder mixture. 

The relative proportions of the compon- 
ents- are not critical but it has been found 
that the best results are obtained^ if the 75 
components are present in approximately 
the following relative proportions, by 
weight : — 

Dyestuff Complex Kcid 

Components Component 80 

30 to 50 parts. 40 to 60 parts. 

Dispersing Agent Component 
Up to 20 parts. 
The invention, however,- is not limited to 
these proportions. 85 

The following are Examples of some pre- 
ferred dyestuffi preparations according to 
the present inventioii, but the invention is 
not limited te these Examples. 

EXAHFIiE 1. 90 
YeUaw 

Auramine O 150% 35 parts 

Complex Acid 57.S „ 

" Bdloid » T.D 7.5 „ 

95 

100 „ 



. Example 2, 

Magenta ' ' ' . 

Ehodamine B. 500% 40 parts 100 

Complex Acid 52.5 „ 

"Belldd" T.D 7.5 „ 



100 „ 

105 

Ezampije: 8. 

Green 

Auramine 0 150% 17.5 parts 

Malachite Green Pdr, ... 17.5 „ 

Complex Acid 57.5 . -110 

"BeUoid"T.D 7.5 „ 



100 „ 
Example 4. 115 



5 gms. of the yeUow powder prepared 
as in Example- 1 are dispersed in 100 mis, 
of water by forming the powder into a 
paste with a small quantity of water and 
adding the remaining water hot, then 120 
brifiigurg the. mixture to the hoiL. 6 to 10 
gms- of a water-soluble starch are incor- 
p€Jrated during* preparatioii of the disper- 
sion. Other aqueous binding or stiffening 
agents can, of course^ be used. 125 

Paper is* then padded through this sus- 
pension and dried bypassing over (soy) 
steam heated ' eylindersr The resulting 
material is evenly eoloured and possesses 
good fastness to light. 130 
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Example 5. 

4 gms. of the magenta powder, whose 
constitution is given in Example 2, are dis- 
persed in 100 mis. af water as described in 

5 Example 4. 

10 gms. of alum sulphate (10% solu- 
tion) are precipitated at 70^0, with 4.8 
gms. sodiiun carbonate in 10% solulnon. 
The suspension of magenta powder de- 
10 scribed above is added and then 11 ^ms. 
of barium chloride (as a 10% solution) 
are added. 

The lake is filtered off and washed twice 
at the pump and 2 parts by weight of the 
15 resultant pulp lake are mixed with 1 ^art 
of a suitable aqueous binder such as a 
16% solution of casein. The mixture is 
then coated on paper and dried. The re- 
sulting coating is a bright magenta in 
20 shade, free from specks and w^l take a 
high degree of calendering. 

Example 6. 

5 gms. of the green powder as prepared 
in Example 3 are dispersed in 100 mis. 

25 of water in the manner described in 
Example 4. 3mls. of this suspension are 
added to 10 gms. china clay and 3 mis. 
of water added. These are mixed together 
and enough of a 16% casein solution or 

30 other biuder is stirred in to give a mixture 
of correct consistency for coating. The 
mixture is applied to paper as a coating 
and allowed to dry. The resulting coating 
is free from specks, of a bright shade, uni- 

35 form in colour intensity and will taKe a 
high degree of calendering. 

Par use in dyeing paper, the dyestuif 
preparation such as any of those described 
in the foregoing Examples is dispersed in 

40 water and then added to the paper pulp 
in the beater before the addition of the 

... customary. sizing agents such as size and 
alum. The resultant dyeings are free from 
two sided effects and are bright and strong 

45 in shade, with excellent fastness to light. 
Their resistance to fading on exposure to 
light is much better than that of the cor- 
responding basic dyes used in their manu- 
facture. 

50 They are suitable for use on better 
quality paper pulps, such as bleached sul- 
phite, esparto and rag pulps whereas the 
basic dyes from which they are made are 
widely known in the paper trade to be 

55 unsuitable for use on these pulps owing 
to their poor affinity for them. 

They can be fixed on to rag blotting pulp 
by the addition of 0.5% of aluminium sul- 
phate without appreciably impairing its 

60 absorbency. 

By the present invention a wide range 
of shades can be obtained on cellulosic 
material. 
What we claim is : — 

65 1. A new composition of matter com- 



prising a dry powdered mixture of a basic 
dye, a heteropoly acid known to be capaBle 
of forming a lake with a basic dye and a 
dispersing agent. 

2. A new composition of matter as 70 
claimed in Claim 1 in which the dispers- 
ing agent is an anionic dispersing agent. 

3. A new composition of matter as 
claimed in Claim 1 in which the dispersing 
agent is the sodium salt of a condensation 75 
product of naphthalene sulphonic add and 
formaldehyde, 

4. A new composition ■ af matter as 
claimed in any of Claims 1 to 3, in wBich 
the heteropoly acid is a phospho-molybdic 80 
acid, a phospho-tungstie acid or a phospho- 
molybdo-tungstic acid. 

5. A new composition of matter as • 
claimed in Claim 4 in which aU or part 

of the phosphorus, molybdenum or tung-85 
sten is replaced by vanadium or selenium. 

6. A dyebath comprising an aqueous dis- 
persion of a composition as claimed in any 
of Claims 1 to 5.* 

7. A method of making an aqueous 3ye- 90 
stuff dispersion which comprises mixing a 
dry powdered mixture, as claimed in any 
of Claims 1 to 5, to a paste with water, 
adding more hot water and subsequently 
bringing the mixture to the boil. 95 

8. A method of making an aqueous dye- 
stuff dispersion as claimed in Claim 7 which 
includes incorporating in the suspension a 
water-^luble binder or stiffening agent. 

9. A method of making a coating com- 100 
position which comprises dispersing in 
water a composition as claimed in anj of 
Claims 1 to 5 and adsorbing the disper- 
sion on to a carrier. 

10. A coating composition as claimed in 105 
Claim 9 in which the carrier is china clay. 

11. A process of dyeing cellulosic 
materials from a dyebath as claimed in 
Claim 6. 

12. A process of dying non-woven cellu- 110 
losie sheet materials during the course of 
their manufacture, in which an aqueous 
dispersion of a composition as claimed in 
any of Claims 1 to 5 is added to said 
materials during the course of said mssau- 115 
facture before the addition of any sizing 
agents. 

13. A process of coating non-woven 
cellulosic materials such as paper which 
comprises applying to the surface thereof 120 
a coating composition made by the method 
claimed in Claim 9. 

14. A process of padding cdltdosic 
materials with an aqueous suspension of a 
composition as claimed in any of Claims 125 
1 to 5 containing also a water-soluble bind- 
ing or stiffening agent. 

15. Cellulosic materials when coated, 
padded, or dyed, by any of the processes . 
claimed in the foregoing clsdms. 130 
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16. The new compositions of matter and 
methods of colouring eeHtdosie materials 
herein particularly described. 



.W. P. THOMPSON & CO., 
12, Church Street, Liverpool, 1. 
Chartered Patent Agents. 



PROVISIONAL SPBCIPIGATION 



Improvements in and relating to DyestuflF Preparations, and the 
Dyeing of Cellulosic Materials such as Paper, therwith. 



We, The Geioy Company Limited, a 
5 BritifiQi Company, of .National Buildings, 
Parsonage, Manchester, in the County^ of 
Lancaster, and William Cabe, a British 
Subject, of 3, Berkley Avenue, Victoria 
Park, Manchester, in the County of 

10 Lancaster, do hereby declare the nature of 
this invention to be as follows: — 

This invention relates to improvements 
in. dyestuff preparations and in the pro- 
cess of dyeing cellulosic material;: indud- 

15 ing' non-woven : ceUulosio sheet mateilal 
such as paper. ' ' • 

The dyeing - qf paper involves - certain 
difficulties in producing -colourations of 
sufficient strength, brightness' and fastness 

20 to light. Since non-woven cellulosic sheet 
material, such as paper, has to be dyed 
in the pulp form the application of dye- 
stuifs is often somewhat difficult. 
According to one feature of the present 

25 invention there is provided a dyestuff pre- 
paration comprising a dry powdered mix- 
ture- of a basic dye, a complex inorganic 
acid and a dispersing agent, preferably an 
anionic dispersing agent such as a sul- 

30 phonate. -Suitable dispersing agents are, 
for .instance sodium lignin sulphonate and 
the -sodium salt of a condensation product 
of naphthalene sulphonic acid and for- 
maldehyde. With the aid of such dry, 

35 powdered dyestufE preparations, we are 
able to obtain level dyeings on cellulosic 
materials of good fastness to light by 
applying to the material the product 
obtained by dispersion of the dyestufE pre- 
paration in an aqueous medium such as 

40 water. 

It would appear that a reaction takes 
place between the components of the mix- 
ture when this is dispersed in water but 
whatever may be the mechanism of the re- 
action the resulting dispersion is very 

45 effective for the • dyeing ' of - cellulbsic 

materials. " - • 

By complex inorganic acid we- mean a 
phosphomolybdic acid, a phospho-tangstic 
acid or a phospho-molybdo-tungstic acid. 

60 These complex acids are well Imown and 
are used in the manufacture of pigments 
&om basic dyestufEs. They are" 'generally 
formed by the acidification of mixed solu- 
tions of salts of phosphoric acidr molybdic 

55 acid and tungstic acid. The difPereat com- 



plex acids are characterised by the ratio 
of phosphorus to molybdenum, phosphorus 
to tungsten or phosphorus to molybdenum 
and tungsten. 

According to a further feature of the 60 
invention, tiiere is provided a process lior 
dyeing cellulosic materials by applying to 
them the product obtained by ^peraing 
the dyestirfE preparation darned above in 
an aqueous medium such as water. ^ 65 

The process of the invention is particu- 
larly applicable to the dyeing of non- 
woven cellulosic sheet materi^ such as' . 
paper ia the course of its manufacture. 

According to a stUl further feature of 70 
the present invention, therefore the pro- 
cess of dyeing of celiulosie non-woven sheet 
material such as paper comprises adding to 
the pulp, before the addition of sizing 
agents, the product obtained by dispersing 75 
the dyestuff preparation defined above in 
an aqueous medium such as water. 

By dyeing cellulosic materials with dye^ 
stuffis from such dyestuff preparations, the 
brightness and strength of the dyestuff are 80 
substantially unimpaired, whereas t£eir 
light-fastness is considerably increased. 

The dyestuff preparation may contain 
more than one basic dye and more than one 
complex acid, but as will be seen it con- 85 
tains essentially three components — ^firstly, * 
the dyestuff component, secondly, the com- 
plex acid component and thirdly, the dis- 
persing agent component. • All of these 
components are obtainable in the form of 90 
fine dry free-flowing powders so that the 
preparation can be made by simply diy 
mixing the powders to give a uniform mix- 
ture. If any of the components is in a 
lumpy form, dry grinding and mixing of 95 
the components is required to give a uni- 
form free^flowing powder mixture. 

The dyestuff preparations of the present 
invention are notsolublc in water, although 
all the -ingredients from which they are 100 
made are water-soluble." On being added 
to water' or- other aqueous media, they give 
very fine dispersions which are very stable 
and persist in most cases for several days. 
If they do settle out, the sediment is soft 105 
and bulky and readily re-disperses. 

The relative proportions of the compon-: 
ents are not critic^ but 'it has been fouiid 
that the best results are obtained if the 
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components are present in approximately 
the following relative proportions, by 
weight : — 

Dyesiuff Complex Add 

5 Components Component 
30 to 50 parts. 4:0 to 60 parts. 

Dispersing Agent Component 
Up to 20 parts. 
The following are Examples of some pre- 
10 ferred dyestuff preparations according to 
the present invention: — 
Example 1. 
Yellotv 

Auramine 0 150% 35 pai'ts 

15 Complex Acid 57.5 „ 

Belloid T.D 7.5 „ 



100 „ 

20 EXAMPLB 2. 



Jlagenta 

Rhodamine B. 500% 40 parts 

Complex Acid 52,5 „ 

- Belloid " T.D 7.5 „ 

25 

100 „ 



Example 3. 



Green 

30 Auramine 0 150% 17.5 parts 

- Malachite Green Pdr, ... 17.5 „ 

Complex Acid 57.5 „ 

" Belloid " T.D 7.5 „ 



85 100 „ 



•'Belloid" is a Registered Trade Mark 



and ** Belloid " T.D. is a dispersing agent 
wihch is a sodium salt of a condensation 
product of naphthalene sulphonie acid and 4') 
formaldehyde, which is readily obtainable. 
The invention is not limited to the use of 
this dispersing agent. 

For use in dyeing paper, the dyestnfl! 
preparation such as any of those described 45 
in the foregoing Examples is dispersed in * 
water and then added to the paper pulp 
in the beater before the addition of the 
customary sizing agents such as size and 
alum. The resultant dyeings are free fiwm 50 
two sided effects and are bright and strong 
in sliade, with excellent fastness to light. 
Their resistance to fading on exposure to 
light is much better than that of the cor- 
responding basic dyes used in their mauu- 55 
facture. 

They are suitable for use on better 
quality paper pulps, such as bleached sul- 
phite, esparto and rag pulps whereas the 
basic dyes from which they are made are 60 
widely known in the paper trade to be 
unsuitable for use on these pulps owing to 
their poor affinity for them. 

They can be fixed on to rag blotting 
pulp by the addition of 0.5% of aluminium 65 
sulphate without appreciably impairing its 
absorbency. 

By the present invention a wide range 
of shades can be obtained on cellulosic 
material. 70 

Dated this 21st day of July, 1949. 
W. P. THOMPSON & CO., 
12, Church Street, Liverpool, 1. 
Chartered Patent Agents. 
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